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STABILIZED SENZ1MIDAZOLE DERIVATIVE AND COMPOSmON 



BACKGROUND OF THE INVENTION 

5 

Field of the invention . . ^. ^ • ^ i 

This invention relates to a stabilized benzimidazole derivative and a composition in which a benzimidazole 

derivative is stabilized. 

10 Description of prior art 

There is known a physiologically active benzimidazole derivative having the formula (I): 




wherein R 1 is hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a fluoroalkyl group having 1 to 6 
carbon atoms, a cycloalkyl group, phenyl group or an araikyi group, R 2 is hydrogen atom or a lower alkyl group. 

30 or R 1 and R 2 together with the adjacent nitrogen atom form a ring, and each of R3a. R3b, R4a, R4b and R«c 
independently is hydrogen atom, a halogen atom, a flouroalkyl group having 1 to 6 carbon atoms, a lower alkyl 
group a lower alkoxy group, a lower alkoxycarbonyi group or an amino group. 

The' benzimidazole derivative of the formula (I) shows a prominent inhibitory action on secretion of gastric 
acid as is described in GB 2.161 ,160A and GB 2.163.747A (corresponding to DE 3,531, 487A1). Moreover 

35 some benzimidazole derivtives of the formula (I) can be employed as cytoprotecfive agents for gastrointestinal 
tract. 

SU MMARY OF THE INVENTION 
The present inventors have made study for acturally utilizing the benzimidazole derivative of the formula {Ij 
40 as a physiologically active component of a pharmaceutical and found that these benzimidazole denvative is 
poor in storage stability. . . 

Accordingly, an object of the present invention is to provide a physiologically active benzimidazole 
derivative of the formula (1) which is improved in storage stability. 
Another object of the invention is provide a composition containing a physiologically active benzimidazole 
45 derivative under stabilized condition. . 

There is provided by the present invention a physiologically active benzimidazole derivative having tne 

formula (I): 



so 
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wherein R 1 is hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a fluoroalkyl group having 1 to 6 
carbon atoms, a cycloalkyt group, phenyl group or an araikyl group, R 2 is hydrogen atom or a lower alkyl group, 
or R 1 and R 2 together with the adjacent nitrogen atom form a ring, and each of R3a t R3b R4a ( RAb and R*c 
independently is hydrogen atom, a halogen atom, a flouroalkyl group having 1 to 6 carbon atoms, a lower alkyl 
group, a lower alkoxy group, a lower alkoxycarbonyl group or an amino group, 
which is in amorphous state or is kept in contact with an organic or inorganic basic material. 

Particularly, the present invention provides a stabilized physiologically active benzimidazole derivative of the 
formula (II): 




30 



35 



wherein R 1 is hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a cycloaikyl group, phenyl group or an 
araikyl group, R 2 is hydrogen atom or a lower alkyl group, or R 1 and R 2 together with the adjacent nitrogen 
atom form a ring, and each of R 3 and R 4 independently is hydrogen atom, a halogen atom, trifluoromethyl 
group, a lower alkyl group, a lower alkoxy group, a lower alkoxycarbonyl group or an amino group, which is in 
amorphous state or is kept in contact with an organic or inorganic basic material. 

DETAILED DESCRIPTION OF THE INVENTION 

The benzimidazole derivatives of the formula (I) can be prepared by known processes. For instance, the 
benzimidazole derivative of the formula (II) can be prepared by the process according to the following 
equation: 
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Representative examples of the compounds of the formula (I) include: 
Compound 1 : 2-(2-dimethylaminobenzylsuIfinyl)benzimidazole ( 
Compound 2: 2-(2-diethylaminobenzylsulfinyl)ben2imidazole r 
Compound 3: 2-{2-ajninobenzylsulfinyl)benzimida2ole t 
Compound 4: 2-(2-methyIaminobenzylsulfinyl)benzimidazole ( 
Compound 5: 2-(2-dimethylaminoben2yIsumnyi)-5^nethoxyben2 1 midazoIe i 
Compound 6: 2-(2HdIethylaminobenzylsulfinyO-5^ethoxybenzimida2o e, 
Compound 7: 2-(2^imethy!amino^^ 

Compound 8- 2-(2^imethylaminobenzyfsulfinyl)-5^ethoxycarbonylberu!rnidazo!e ( 
Compound 9: 2-(2^imethylaminober^lsurmyl)^-methylben2imidazote 1 
Compound 10: 5-chloro-(2-dimethylaminobenzylsulfinyl)ben2imidazo e, 
Compound 1 1 : 5-amino-(2^imethy!aminoben2ylsulfiny1)berizim!da2oIe 1 
Compound 12: 2-(2-dimethylamino-5.methoxybenzylsulfinyl)benzim]da2ole I 
Compound 13: 2-{2-dimethylamino-5-methyibenzyIsumnyl)benzimidazole, 
Compound 14: 2-(2-piperidinobenzylsumnyl)benzimida2ole t 

Sound iSiai-S^ohex^^ and 
r^mnound16*2-[2-(N^enzyl-N^em 
50 The 5SH. ioyed in the present Invention P^rab^a 
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in the solvent For instance, the benzimidazole derivative and/or organic polymer can be susp sndedin the 
^nir«h/J n rF 0 r»is reason the organic solvent can be replaced with an aqueous organ.c solvent or 
■%S£1ESS5Z S?t^S case that water or an aqueous organic solvent is employed as the solvent 
S^S^^SA is water-soluble. Further, in the case that water or an aqueous organ.c solvent 

' S t ^oft/o^ benzimidazole derivative into an 

amorphous ^^^^^MzeMose, ethylcellulose. carboxymethylcellulose sodium. polyfvi- 

Sd sS heSSted s tarch. er£rne-treated starch, agar and a-cyclodextrin. Preferred are cellulose 

de J^Snbed above the organic polymer preferably is a water soluble polymer in the case the solvent is 
water IZSSSSE^^ ot the ^er-soluble polymers include carboxymethytcel ujose 

SSrSToSllcohol). poly(sodium achate), sodium aJginate. gelatin, gum arab.c, a-starch. ox,d.zed 

^o^^ o-t -ess than 0.5 time, .ore preferably not less 

hB Sd'Lo?e derKel£d thTo^i Ic pol^r. so long as ^derivative and the polymer are dissolved n 

i^sSStSX^^S^ « * cohois »* ha,ogenated "*t As de r bed i ov8, the or9an, ° 

JSSfSn^Tsed in combination with water and optionally with a surface ac ive agent 

♦ fe n^nown whv the benzimidazole derivatives of the formula I) are prominently .mproved in the storage 
St! i tv bv^oTeS a crySe product into an amorphous product. However, it can be thought as f oHows. 
^ foSsetvS S ' th benzimidLole derivative of the formula (I) emits strong heat when rt decompose* 
Ar^rdSv ft " assumed that when the benzimidazole derivative in crystallme state once starts 
SZZZSSoaZ ^localV at a certain area, decomposition is extended rapidly to other area by way of heat 
nroduced oTth Tslong exothermic reaction P In amorphous state, the local decornpcs.toon of the 
SSmSazoie SUSSb I extended siowly to other area because the produced heat ,s not transmrtted to the 

SU ![ T^Z^sum^t the organic po*mer introduced into the benzimidazole derivative composition 
s Jves Sf orcS the formation of J amorphous compound in the conversion procedure and further serves .n 
barrier between the resulting amorphous particles for suppress.ng transm.ss.on of heat 
"t^SSSS^^^^ area, whereby'further improving the storage stability of the benz.m.dazo.e 

b^zTmidazole derivative and the basic material can be attained by prepanng a compostion contammg both 
^£2S^ shows P H 7 or higher, preferably P H 8 or higher, in 

^TneTJc SJSSuSiSSfS ^rZZVT^^ inorganic acid of a meta. such as an alKaii 
wZ SaS Erth meSd "uminum. More concretely, the basic material preferably is a hydrox.de .such 
metal, an alpine *™™?™™. d 12 5A*203»Mg(OH)2), aluminum hydroxide and magnesium hydrox.de. 

^^SS^SaliT-n. basic 'malarial ma, be an amlda. a basic amino add. a 

SrS™ ma organic adds are fatty adds having 12-22 carbon atoms, batzoic aad . alg~c add. 
^i'.^roTAI dtricild olvcynMzlnlc add. gkitamie add, gluconic add. succnc add. fumanc add. 

Iminum sodium "Z£e. sodium alginate, sodium edetate. sodium citrate, sodium glyorrhizmtt 
Jo™*^ glutamate. sodium gluconate, potassium gluconate. sod,um sucanate, 

"Se^tSe^S «"«■• ^ example of the basic 

am^o acid is hySe. An example of the thiamine is vita mine Bi. Examples of the am.nes Include 
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dtfsopropanolamine, diphenylamine, ethanolamine and benzylamine. 

In the composition containing both the benzimidazole derivative of the formula (I) and a basic material, the 
benzimidazole derivative preferably is present in the form of particles preferably having a mean diameter of not 
more than 10 jim.The benzimidazole derivative of the formula (I) is more stable when it is in the form of such 
5 fine particles. 

The benzimidazole derivative can be converted into fine particles using known micronizers for the 
preparation of fine particles. Examples of such micronizers include mechanical micronizers such as pin mill, 
attrition mill, screw crusher, ring roller mill, ball mill; and hydromechanics! energy micronizers such as jet miH, 
jet pulverizer, micronizer, reductionizer jet pulverizer and air mfll. 

10 The stabilized amorphous benzimidazole derivative and the composition of the stabilized benzimidazQle 
derivative shows prominent inhibitory action on secretion of gastric acid and also is employable as a 
cytoprotective agent for gastrointestinal tract The stabilized benzimidazole derivative of the formula (f) and 
the composition containing the stabilized benzimidazole derivative can be administered orally or parenterally. 
Examples of the preparation forms for cal administration jncludaJabiets, capsules,, powder, granules, and 

15 syrup. In the formulation of these preparations, there can be used excipients, disintegrants, binders, 
lubricants, pigments, diluents and the like which are commonly used in the art Examples of the excipients 
include glucose, sucrose, lactose, and microcrystal&ne cellulose. Examples of the disintegrants include starch 
and carboxymethylcellulose calcium. Examples of the lubricants include hardened ofl and talc. Examples of the 
binders include hydroxypropylcellulose, gelatin and polyvinylpyrrolidone. Other additives can be also used. 

20 The dose is generally not more than 500 mg/day, preferably about 100 jig/day to 300 mg/day, for an adult 
This value is expressed in terms of the amount of the physiologically active compound, namely the 
benzimidazole derivative of the formula (0- The dose can be either increased or decreased depending upon 
the age and other conditions. 
The present invention is further described by the following examples. 



25 



Synthesis of 2-(2-DimethylaminobenzylsuIfinyI)benzimidazole 



(1) 2-(2-Dimethyiaminobenzylthio)benzimidazole: 

2-Mercaptobenzimidazofe (4.73 g) was dissolved in 150 mf of ethanol, and to the sofution was added 6.18 g 
30 of 2-dimethylaminobenzyl chloride hydrochloride. The mixture was stirred at room temperature for 30 minutes. 
Precipitated crystals were collected by. filtration. A saturated aqueous NaHC03 solution was added to the 
crystals, and the resulting mixture was extracted with chloroform. The chloroform layer was washed with 
saturated brine and then dried over anhydrous sodium sulfate. The solvent was distilled off under reduced 
pressure and the residue was recrystaflized from a mixture of chloroform and acetonitrile to obtain 5.39 g of 
35 2-(2-dimethyIaminobenzylthio) benzimidazole as a colorless crystalline product (m.p. 164° C). 

(2) 2-(2-Dimethylaminobenzy!sumnyl)benzimidazole 
2-(2-Dimethylaminobenzytthio)benzimidazole (4.8 g) was dissolved in a mixture of 40 mi of chloroform and 5 

mi of methanol. After the solution was chilled to 0°C, 3.86 g of m-chloroperbenzoic acid (purity: 70%) was 
40 added portionwise. Ten minutes later, a saturated aqueous NaHCO* solution was added to the reaction 
mixture, and the resulting mixture was extracted with chloroform. The chloroform solution was washed with 
saturated brine and then dried over anhydrous sodium sulfate. The chloroform was distilled off under reduced 
pressure and the residue was recrystallized from a mixture of chloroform and ether to obtain 2.97 g of 
2-(2-dimethyiaminobenzyIsuIfinyl)benzimidazole as a colorless crystalline product (m.p. 1 16° C, decomposed). 

45 

^IrvlOmlof methyl alcohol were dissolved 1.0 g of the colorless 2-(2-dimethylaminobenzylsulfinyi)benzimida- 
zole and 3.0 g of hydroxypropyfceflulose. The resulting solution was placed in a rotary evaporator for 
concentration. The concentrated residue was poured in a Petri dish, and placed overnight in a vacuum dryer at 
50 35° C. The dried composition product was in the form of a pale yellow film. 

The composition in the form of a film was analyzed by X-ray diffraction. No diffraction pattern was observed. 
Accordingly, it was confirmed that the 2-(2-dimethyIaminobenzy!sulfinyl) benzimidazole in the composition was 
in amorphous state. 

55 Example 2 . 

— In 100 ml of chloroform were dissolved 3.0 g of the colorless 2-(2-dimethyIaminobenzylsuffiny0benzimida- 
zole and 9.0 g of poly(vinylpyrroiidone). The resulting solution was spray dried using a minispray dryer 
(manufactured by Yamato Kagaku Co., Ltd., Japan) at a spraying rate of 33 ml/min. and a temperature of 
supplied air at 100° C, to obtain a fine powdery composition. 

60 The powdery composition was analyzed by X-ray diffraction. No diffraction pattern was observed. Accord 
ingiy, it was confirmed that the 2-<2KJimethylaminobenzylsulfinyI)benzimidazoIe in the composition was in 
amorphous state. 
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- -me proc edure of Example 2 was repeated except for replacing the poly(vinylpyrrolidone) with the same 
amount of hydroxypropylcellulose to obtain a fine powdery composition. 

The powdery composition was analyzed by X-ray diffraction. No diffraction pattern was observed. 
Accordingly, it was confirmed that the 2-(2-dimethylaminoben2y1sulfinyl)ben2imidazole in the compos.tion was 
in amorphous state. 

deproc edure of Example 2 was repeated except for replacing the poiy(vinylpyrrolidone) with the same 
amount of hydroxypropylmethylcellulose to obtain a fine powdery composition. 

The oowdery composition was analyzed by X-ray diffraction. No diffraction pattern was observed. 
Accordingly, it was confirmed that the 2-(2-dimethylaminobenzylsulfinyl)benzimidazole in the composition was 
in amorphous state. 

^rprlcedure of Example 2 was repeated except for replacing the polyfvinyipyrrolidone) with the same 

amount of methylcellulose to obtain a fine powdery composition. „ k <,«„,=h 

The oowdery composition was analyzed by X-ray diffraction. No diffraction pattern was observed. 
Accordingly, it was confirmed that the 2-(2-dimethylaminobenzylsulfinyl)faenzimidazole in the composrtion was 
in amorphous state. 

TT307nfaf methylene chloride were dissolved 1 .0 g of the colorless 2-(2^imethylaminobenzylsulfinyl)benzi- 
midazole and 1 0 g of a nonionic surface active agent (low HLB type) to obtain an oily solution. Independently, 
in 250 ml of water were dissolved 3.0 g of carboxymethylcellulose sodium and 1.0 g of a nonionic surface active 
aoant fhiah HLB type) to obtain an aqueous, solution. . 

The oily solution and the aqueous solution were combined and violently mixed to give an emulsion. The 
resulting emulsion was spray dried using a minispray dryer (manufactured by Yamato Kagaku Co Ltd.. Japan) 
Z a s^ayS rate of 2.0 ml/min. and a temperature of supplied air at 120'C, to obtam a fine powdery 

C X OS powdery composition was analyzed by X-ray diffraction. No diffraction pattern was observed. 
Accordingly, it was confirmed that the 2-(2-dimethylaminobenzylsulfinyl)benzimidazole in the compos.tion was 
in amorphous state. 

^nrmort n ar^ P mixe d 1.0 g of the colorless 2-(2-dimethylaminobenzylsulfinyl)benzimidazole and 3.0 g of 
hydroxpropylcellulose to obtain a fine powdery composrtion. « „ keoMllH 

The powdery composition was analyzed by X-ray diffraction. A diffraction pattern was observed 
Accordingly, it was confirmed that the 2-(2-dimethylaminobenzylsulfinyl)benzimidazole in the composition was 
in crystalline state. 

^TSiS^f^parison Example 1 was repeated except for replacing the hydroxypropylcellulose with 
the same amount of hydroxypropylmethylcellulose to obtain a fine powdery composition. 

ThT^i composition w£ analyzed by X-ray diffraction. A diffraction pattern ^ observe^ 
Accordingly, it was confirmed that the ^(a-dimethylaminobenzylsulfinyDbenz.m.dazole »n the compos.tion was 
in crystalline state. 

E ^2°2^^ compositions obtained in &»mpte> were 50 

stored in a thermostat at 70° C for 6 days. In the course of the storage, an amount of 2^-dimethylam.no- 
benzylsulfinyl)benzimidazole remaining in the composition (i.e., remaining amount) was ^et^n^ at topse 
of 2 days, 4 days, and 6 days, to evaluate storage stability of 2-(2^imethylaminoben^ 

The remaining amount of 2-(2<Iimethyiaminobenzyisulfinyi)benzimida 2 ole was detemnned by 'taking out 
approx. 900 mg of the stored sample, weighing the taken sample, adding methanol to the samp le to -make a 
total volume of precisely 100 mi under shaking for extraction by methanol, diluting E 
make a total volume of 1 00 times as much as the methanolic extract, subjecting 20 ^ of the d.Iuted solution to 
determination based on HPLC (high pressure liquid chromatography) method. roma?ninn 

The results are set forth in Table 1. The numerals in Table 1 mean relative amounts of the remaining 
2-(2-dimethylaminobenzylsulfinyl)benzimidazole. 
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Table 1 



Period of Storage 



Sample 
10 



0 day 2 days A days 6 days 





Example 1 


1UU 




96.6 


86.6 


15 


Example 2 


100 


99.8 


99.4 


95.5 




Example 3 


100 


99.5 


98.8 


99^2 




Example 4 


100 


96.2 


S3. 5 


79.0 


20 


Example 5 


100 


95. 5 


90.0 


85.3 




Example 6 


100 


98.9 


97.3 


95.4 


25 














Com* Ex. 1 


100 


94.8 


87.2 


56.2 




Com. Ex. 2 


100 


94.1 


82.5 


44.1 


30 













X 10 kg of the co lorless z^a^imethylarninobenzylsulfinylJbenziiTiidazole was pulvereed by means 
1 0OAS (manufactured by Fuji Sangyo Co. Ltd.) at stream pressure of 55 kg/cm* and 

white microcrystainine 2-(2-dimethylaminobenzylsu[r.nyl)benzim.dazole (decomposrtion po.nt. 121-127-G. 

"0 fprthinTable2atweightratioof 1 :1. The resulting composition was stored at 50 C. 75<VbRH lorW and 
Sen the remaining ^imethylaminobenzylsulfinyl) benzimidazole was determmed in the same manner 

described above. 
The results are set forth in Table 2. 

^e^edtTofE^ np.e 7 was repeated except that no basic materia, was mixed to evaluate storage 
stability of Ita-ntaoerys^ ™ e result,s setfbrth inTable 

2. 

50 ^rSdSferfeiTT was repeated except that the basic material was replaced with that set forth in 
TaM '£ to^uate storage stability of the microcrystalline 2 -(2-dimethy1aminoben 2 y(sulfin y l)ben Z ,mid a zole. 



The result is set forth in Table 2. 
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Table 2 



Sample Added Material Remaining 

amount {%) tg 



Example 


7 


Al nmina mfltrnp^ilini rivriroX^ de 
J^lJ. Lull -L 1 1 d Ulagiicciuui iiy *^^v— viw 


88. 


1 


Example 


8 


OOOLI lim Cai 30u£uS 


94. 


7 


Example 


9 


Calcium hydrogen phosphate 


95 . 


8 


Example 


10 


Aluminum hydroxide 


80. 


e 


Example 


11 


Magnesium me tnasiiicaie 3.xu.iu±nci l.c 


51 . 


i 


Example 


12 


Anhydrous calcium phosphate 


Q7 
/ . 


A 
** 


Example 


13 


Magnesium c a.r d o n a. « s 


78. 


q 


Example 


14 


Sodium hydrogen carbonate 


ft 1 
ox. 


a 

£ 


Com. Ex. 


3 




1. 


J 


Com. Ex. 


4 


Calcium sulfate 


4. 


1 


Com. Ex. 


5 


Lactose 


0. 


8 


Com. Ex. 


6 


D-Mannitol 


0. 


o 


Com. Ex. 


7 


Microcrystallline cellulose 


10. 


5 


Com. Ex. 


8 


Corn starch 


• 


0 


Com. Ex. 


9 


Polyethylene glycol 


1. 


0 


Com. Ex. 


10 


Methyl cellulose 


1. 


4 


Com. Ex. 


11 


Succinic acid 


0. 


0 



75 



20 



25 



30 



35 



40 



45 



Remarks: The numerals in Table 2 mean relative amounts of the remaining 2-(2<Kmethylarninobenzytsulfi- 
nyljbenzimidazole. 

Examples 15-17 

The procedure of Example 7 was repeated except that the basic materia] was replaced with that set forth in 
Table 3 and the storage period was changed to 30 days, to evaluate storage stability of the microcrystalline ^ 
2-(2-dimethy1ammobe*n2ylsulfinyl)benzimida20le. The results are set forth in Table 3. 



60 



65 



9 



0 248 634 

Table 3 



10 



Sample 



Added Material 



Remaining 
amount {%) 



Example 15 
15 Example 16 
Example 17 



Alumina magnesium hydroxide 
Aluminum hydroxide 
Magnesium carbonate 



51. c 
37.3 
55.0 



20 

Remarks: The numerals in Table 3 mean relative amounts of the remaining 2-(2-dimethy!aminobenzylsulfi- 
nyObenzimidazoie. 

Example s 18 & 19 and Comparison Examples 12-13 
25 The microcrylstailine 2-(2-dimethylaminobenzyisulfinyl)benzimidazoIe prepared in Example 7 was mixed 
with additives set forth in Table 4 to obtain a 2-{2-dimethylaminobenzyisulfiny!)benzimidazole-containing 



30 



composition. 



Table A 



35 



Example 



18 



19 



Comparison 
Example 12 



40 



43 



50 



Benzimidazole derivative 30 
Lactose 47 
Corn starch 10 
Alumina magnesium hydroxide 10 
Hy dr o xyp ropy 1 c e 1 lul o s e 3 



30 
37 
10 
20 
3 



30 
57 
10 



55 



60 



In Table 4, the numerals are expressed in terms of weight parts. 

The resulting compositions and an untreated microcrystalline 2.(2-dimethyiaminobenzylsulfinvl)benzim da- 
zole (for Comparison Example 13) were kept at 50° C. 750/oRH for 5 days, 10 days and 20 days, for evaluating 
storage stability in the same manner as described above. roma! „ f „ n 

The results are set forth in Table 5. The numerals in Table 5 mean relative amounts of the rematnmg 
2-(2-dimethylaminoben2ylsuifinyl)ben2imidazoie. 
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Table 5 



Period of Storage ( . 

Sample 0 day 5 days 10 days 20 days 



10 



Example 18 100 



Com. Ex- 13 



99.6 95.2 93.4 



Example 19 100 99.6 



94.8 92.9 15 



Com. Ex. 12 100 99.7 95.5 66.0 



100 95.1 1-6 



25 



^O^oftL co lorless 2-(2^imethylaminobenzylsulfinyl)benzimidazole was pulverized by means of a J* miH 
IMAs fmanufactured by Fuji Sangyo Co.. Ltd.) at stream pressure of 5.5 kg/cm* and 

white mTcrocrystallline 2-(2-dimeth y laminobenz y .sulfin y l)ben 2 imidazole (decomposrtion pomt. 121-127=C. 
^eSoc^ 

f^rth in Tahlrf 6 at weioht ratio of 1 : 1. The resulting composition was stored at 50 C t 750/oRH tor lb aays, ana 
Sen — determined in """ manner 



described above. 
The results are set forth in Table 6. 



30 



35 



Table 6 40 



Sample Added Material Remaining 

amount {%) 



Example 20 
Example 21 



50 

Nicotinamide 64.6 
Magnesium stearate 63.3 



ExamDle 22 Calcium stearate 35 • 8 55 



Remarks: The numerals in Table 6 mean relative amounts of the remaining 2-(2-dimethylaminoben2yisuifi. 
ny!)benzimidazole. 

^T p e roc?dure 2 of Example 1 was repeated except that the ^^^^f^f^Z 
was rerolaced with 2 -(2-dimethylamino-5-methoxybenzyl)sulfinyl)benzim I dazole (for Example 23) and 
2^«ylL^ l-S-miny.berJsu.finylJbenzimidazole (for Example 24) and the amount of hydroxy propyl 
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cellulose was changed into 5.0 g.. to obtain an amorphous product The test for evaluate of storage stoMy 
was performed in the same manner as described above except that the temperatore and the storage penod 
were changed to 60°C and 10 days, respectively. The results are set forth in Tables 7 and 8. 



The procedure of Example 7 was repeated except that the 2-(2^imethvlamuiober^lsuW 
was reolaced with 2-(dimethyiamino-5-methoxybenzylsulfinyl)benzimidazole (for Example 25) and 2-(2-di- 
mSh£iTo:& ^nettiylbenzylsulfinyObenzimidakole (for Example 26). The test for evaluation of storage 
performed in the sam'manner as described above except that the temperature and the storage 
period were changed to 60" C and 10 days, respectively. The results are set forth in Tables 7 & 8. 



Tte procedure of Example 21 was repeated except that the 2-(2^metriylaminoben^uIfinvl)ben Z ^ole 
was replaced with 2^imethylarruno-5^ethoxybenzyl S uHirryl)berfflmidazole (for Example 27) and 2-{2-d.- 
m^aX-Swnethibenrylsumrrynbenzimidazole (for Example 28). The test for evafuatior , o ^ storage 
Sty was performed in the same manner as described above except that the empera^re and the storage 
period were changed to 60° C and 10 days, respectively. The results are set forth in Tables 7 & 8. 



^m^oycomptnlo n Example 1 was repeated except that the Z^imemy.aminobenzv.su.fi- 
nvl benzimidazole was replaced with 2-(2^imethylamino-5-methoxybenzyisuinnyl)benam.dazole (for Com- 
SsofSe 14) and ^imethy.amino-SHT.emylber^.su.finy.lbenzimidazole (for 
15). The test for evaluation of storage stability was performed in the same manner as desc "bed*™ except 
thai the temperature and the storage period were changed to 60°C and 10 days, respectively. The results are 
set forth in Tables 7 & 8. 

^ZtoTed^otCo^anlo n Example 5 was repeated except that the ^^T^S^' 
nvl benzimidazole was replaced with 2-(2-dimethylamino-5-methoxy benzylsulfinyObenzim.dazole (for Com- 
parison Ewnpto 16) and 2-(2Hiimethylamno-5-methylbenzylsulfinv.)benz.midazole (for Companson Exampte 
17? T^eSr evaluation of storage stability was performed in the same manner as descnbedabove except 
Si the Spe^ire and the storage period were changed to 60'C and 10 days, respectively. The results are 
set forth in Tables 7 & 8. 

*1gpSg^^ Example 11 was repeated except that the ^T^^^SS 

nvDbenlimidazole was replaced with 2-(2-dimethylamino-5-methoxybenzylsuinnyl)benzim.dazol^ , (for Com- 
SarisorTSle 18) and^t^dimethylamino-S^ethylbenzylsulfinyDbenzimidazole (for Companson Example 
KeSr Vva uation of storage stability was performed in the same manner as descnbed above except 
thai thi f temperature and the storage period were changed to 60'C and 10 days, respectively. The results are 
set forth in Tables 7 &. 8. 
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Table 7 

[2-(2-dircethylamino-5- 5 
. methoxyberizyl)sulf inylbenzimidazole] 



Sample 




Storage Period 




0 day 


5 days 


10 days 


Example 23 


100 


39.8 


99.5 


Example 25 


100 


99. 2 


95.9 


Example 27 


100 


99.6 


95.9 


Com. Ex. 14 


100 


98.3 


74.6 


Com. Ex. 16 


100 


99.2 


78.1 


Com. Ex. 18 


100 


0 




Ref. Ex. 1 


100 


93 .4 


76.3 



10 



20 



Remarks: Sample of Ref. Ex. 1 is an untreated macrocrystalline 2-(2-dimethyIamino-5-methoxybenzylsuifi- 

^elu^^^idb^ 7 mean relative amounts of the remaining 2-(2-dimethylamino-5-methoxybenzylsuIfi- 
nyljbenzimidazole. 
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Table 8 

[ 2- ( 2-dimethyla.-nino-5-methylbenzyl ) sulf inylbenzimidazole] 



Sample Storage Period 

O day 5 days 10 days 



Example 24 100 99.2 99.2 

Example 26 100 75.4 49.5 

Example 28 100 87.5 71.8 



Com. Ex. 15 100 9.9 4 - 5 

Com. Ex. 17 100 60.1 0.1 

Com. Ex. IS 100 0 

Ref. Ex. 2 100 30.4 10.0 

Remarks: Sample of Ref. Ex. 2 is an untreated mlorocrystalline 2-(2-dimethylamino-5-methylbenzylsulfi- 

nyObenzimtdazole. . ._ 

The numerals in Table 6 mean relative amounts of the remaining 2-(2-dimethylamino-5-methylbenzylsum- 

nyl)benzimldazoIe. 



Claims 

1. A physiologically active benzimidazole derivative having the formula (I) : 

t 4a 

>3* I R' 

-N Q 

^2 




R 3V H 



r 




(I) 



wherein R 1 is hydrogen atom, an alkyt group having 1 to 8 carbon atoms, afluoroalkyi group having 1 to 6 
carbon atoms, a cycloalkyl group, phenyl group or an araikyl group, Ft 2 is hydrogen atom or a lower 4ty 
group or R 1 and R 2 together with the adjacent nitrogen atom form a ring, and each of R3a, R3b, R*a, rad 
and Ric independently is hydrogen atom, a halogen atom, aflouroalkyl group having 1 to 6 carbon atoms, 
a lower alkyi group, a lower alkoxy group, a lower alkoxycarbonyl group or an amino group, which is in 
amorphous state. 
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2. The benzimidazole derivative as claimed in claim 1. wherein the benzimidazole derivative has the 
formula (II): 




(id 



to 



15 



wherein R' is hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a cycloalkyl group^ phenyl group 
oTarTa^lky group" R2 is hydrogen atom or a lower alkyl group, or R 1 and R 2 together wrth *e advent 
SitroaSTSom fom. a ringi and each of R3 and R* independently is hydrogen atom, a halogen atom, 
SromeSgro"P.alower alkyl group.aloweralkoxygroup.aloweralkoxycarbonylgrouporanam.no 

9 TThe benzimidazole derivative as claimed in claim 1, wherein R 1 of the formula (I) representing the 
benzimidazole derivative is an alkyl group containing 1 to 8 carbon atoms „„ r( , BBnt i„„ th« 

r-The benzimidazole derivative as claimed in claim 1. wherein R* of the formula (I) representing the 
benzimidazole derivative is a lower alkyl group. tnm „,~ ,,\ 

5 The benzimidazole derivative as claimed in claim 1. wherein each of R3a and R3" of the formula (I) 
reDresentina the benzimidazole derivative is hydrogen atom or a lower alkoxy group. 

6 The bSdazole derivative as claimed in claim 1 . wherein each of R*>, R*b and R«c of the formula 
m reDresentina the benzimidazole derivative is hydrogen atom oraloweralkyl group. . . . 

( 7 rcompolJon containing a physiologically active amorphous benzimidazole derivaftve hav.ng the 

formula (I): 



20 



25 



30 




(I) 



35 



40 



45 



wherein R' is hydrogen atom, an alkyl group having 1 to 8 carbon atoms, a fluoroaikyl group having 1 to6 
S?^ a cycloalkyl group, phenyl group or an aralky, group, R> is H^^<™ » a $ 
group, or Ri and R* together with the adjacent nitrogen atom form a nng, and each o R3a, R3b, r 
and Independently is hydrogen atom, a halogen atom, aflouroalkyl group hav.ng 1 to 6 carbor atoms 
a^ower alkyl group, a lower alkoxy group, a lower alkoxycarbonyl group or an ammo group, d.spersed .n 

^a^TcomSSon as claimed in claim 7, wherein the benzimidazole derivative has the formula (II) : 
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5 



10 




15 

wherein R 1 Is hydrogen atom, an atkyl group having 1 to 8 carbon atoms, a cycloalkyl group, phenyl group 
or an aralkyl group, R 2 is hydrogen atom or a lower alkyi group, or R 1 and R 2 together with the adjacent 
nitrogen atom form a ring, and each of R a and R 4 independently is hydrogen atom, a halogen atom, 
triftuoromethy! group, a lower aikyl group, a lower alkoxy group, a lower alkoxycarbonyl group or an amino 
20 group. 

9. The composition as claimed In claim 7, wherein the organic polymer is selected from the group 
consisting of hydroxypropylcellulose, hydroxypropyimethytceilulose, methylcellulose, ethylceilulose, 
carboxymethylceliulose sodium, polyvinylpyrrolidone), poly (vinyl alcohol), poly(sodium acryiate), sodium 
alginate, gelatin, gum arable, a-starch, oxidized starch, heat-treated starch, enzyme-treated starch and 
25 agar. 

10. The composition as claimed in claim 7, wherein the organic polymer is a cellulose derivative. 

1 1. The composition as claimed in claim 7, wherein the organic polymer is a water soluble polymer. 

12. The composition as claimed in claim 7, wherein the organic polymer is contained in an amount of not 
less than 0.5 time as much as a weight of the benzimidazole derivative. 

30 13. The composition as claimed in claim 7, wherein the organic polymer is contained in ah amount of not 

less than 2 times as much as a weight of the benzimidazole derivative. 
14. A composition containing a physiologically active benzimidazole derivative having the formula (I) : 




wherein R 1 is hydrogen atom, an alky! group having 1 to 8 carbon atoms, afluoroalkyf group having 1 to 6 
carbon atoms, a cycloalkyl group, phenyl group or an aralkyl group, R 2 is hydrogen atom or a lower alkyl 
group, or R 1 and R 2 together with the adjacent nitrogen atom form a ring, and each of R3a, R3b. R*a ( Rib 
and R4c independently is hydrogen atom, a halogen atom, afiouroalkyl group having 1 to 6 carbon atoms, 
a lower alkyi group, a lower alkoxy group, a lower aikoxycarbonyl group or an amino group, and a basic 
materiaf in an amount of not less than 5 weight o/o based on an amount of the benzimidazole derivative. 
15. The composition as claimed in claim 14, wherein the benzimidazole derivative has the formula (II): 
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10 



15 



20 



25 



T^owc-Cl, a* clata.d In dalm 14. whe** th. basic matenal is -"W*"" th. group 

I^SSSSSSS Si 14. ft. ~ ic ^ con*.* M . —* - * 

of particles having a mean diameter of not more than 10 jim. 
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